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PROBLEM TO BE SOLVED: To provide a memory system 
configuration for detecting and correcting plural errors on plural 
channels without requiring a complicated data correcting method 
and supporting hot swapping of a memory, where a fault occurs, as 
well. 

SOLUTION: This memory configuration is provided with a CPU bus 
electrically connected to a memory controller, the memory 
controller connected to a switching means and the switch 
electrically connected to plural memory modules. The plural 
memory modules include at least one memory module for data, at 
least one memory module for data correction and at least one hot 
spare module. The memory module for data, the memory module 
for error correction and the hot spare memory module are 
connected parallel. 
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feCPUA^i:, 

fulfil ^ 'J n > h n-7i:f^i;^snfcT-?A' 
U 

<t unwise fc< fct — so^^T^^u^^i-^a, 
wibx - * a * cafeai cmftw e jnx^o, lute 

t h 1 oof'-^EItflM 4 U 4 -^a-;utM 
TSfTIE^Jtg&x^-CJfcgLT, ffiIB4>fc< 1 1» 1 o 

[^©PSBftifciJi] 

[00 0 1] 

[*«©«*-*&«#»] **'ji*««cg 

[0002] 

~>^-rA©-9--YX*s^-r5f3«eV\ X4 V kfy h©» 

yyt'JtJ'i-^ (I^T, TDIMMJ fcTS) ©EP 
[0 0 0 3] 'J->X7-A©»S?rKSibTi)fe&tr, 

-^ftSfrt-Si:. fiSn5iC>PfUf-? ©A'J 

l t mm 5 n-s>o - ©y^ssti*-© e >/h x ^ - ft*u 

ffl*ft*LTVftl\, 

[0 0 0 4] Gaskins&C*N-4*H«rffSU5.463.643^- 
Sr^trRAMBUS-X^'J y^fAtftClf^tSj:^ 



-^^fc/^jf< \fy v urn* (oftmm^ nmm* 

-5c 

[0 0 0 5] IH 1(4, ewcftlfcSttfctWK©.** 'J 4 
.^a-^ttS-UftJiRAMBUSyt'JiJjtl 0 

0©K K*H^n» trnZw-to HICtt, /x'J- 
***;U1 1 2i5J:tfC PUA7 1 1 4 

stifc^'j i/oxivhn-^i i o*^$ni^ 

■6. ^tyft^A-l 12(i, RAMBUSftlftfl; 

tt-a-cttJticftttanfcaftoD^^'jt^i-^i i 6 

a. 116b, -1 1 6nC*ftWCS«SiiT^ao 
[0 0 0 6] Gaskins^EcfcoTiS^ftT^-SRAM 
BUSttSCjg: 9#5R3g© loi: lt, A'Jr^f 
i ? #4«/t 'J X7-O«Uiffll:(5*ftSnT*0, x 

C £:/6 5 fc-5o Gaskins5)©^^(*7 f -^x ; 7-©fTiEfi; 
t^S^ ^©xv-iTIEtg^fiKSWT'fe-i), 02% 
#J&-T3fc, 4^fflr-?ft^;l'2 10a~2 10d 
*5J:t/lo©7N°'j7 L -i"^ + ^^2 1 0e5:tt?>, Gask 

-^SBfr^n y ^El3&^$nTV->-5 0 Gaskins6©«^ 
14 + * ;b±©^- S »ttft(Z> x =, - ft IJiE-r 3 

2 ^JM i:©x ^ — ft&ffi^S ;i £#T*#&V 
TV^-5„ 0O/U4\ f + W2 10a-C^ (T^T© 

i:* ? TS-S>„ L^L&#£>, ^fc5*- + *^±T?2-3© 
t^-y M»*#«£Lfc (flIAtf, ^+*;U2 1 0a±T 
loQtfy hHt*j&<ft£U f + *^2 10b±tn 
©^•y M**#|&£-r5) X7-©^tBti^t 

•r, 7*-^fts«^^^v\ 

[0 0 0 7] Gaskins6©«j«Hfe{-t*!t«:*PJHStt, 
y<4'J I/OnVhn-^iCDl/OlfyftCMar 

c SEME $ nfe ^ * "J ^ x - ;w© »: t ifJnf £ . it HI 7 
•Ti:, ^ t u n y h D-7i:IMgsnfc^ t y f + 

*/uost i oJtx.^0 ^^^u^+^^ftjajn-r-s^ 

iijn-rs©-e, rnf±H@fc^*o 3©r D ^s«, 
$a© y ^ >j ft *-r s y ^ 'J I2<s -> ^ 7^ a c *3 v % xmm 

[0 0 0 8] ififlfffifflSn4ttOx5-*ffi^n-bx 
(4, x5-ITiE* fclixy- 7 i x-yy*j3J:i;x7-fIiE 
3-K (WT, ECC£*PfortZ>) T*&Z>„ -JKC, E 
CC(4, CRC (jSHIJ!:**JE) T;Uxf 'J XAC*^V> 
T^5 0 ECC'xi-K(i> SKfcUCRCa-KT* 
0, ^©7^:fiS^±+73•t'iSV^©-C. x 7 -«WT-& 
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RCTA-J'JXAB, r-?5;§f LfcfctC^ftr 

CRC tfv h*#tr) * ! CRCfi s> ?j fr J: r>T Steffi 

R C »r j: o 0 a < MWifctttttffc e> fcv\, 

«V^#r X7-i!M DTV^^WBfSttS;-- 
[0009] 

^^©x^-iTIE^n-b^h^^O, ECC3-KCS 
-3<>-xf-A«:, aEftOtfy Fx7-£&fcB-f 

afefcCfiSETSa. mz.lt. m-V-y HTiE*»oE 

cc^t'j ^xfAii, — tetoc, -str* n?-4 

#?ffiLi£-t?-y hX7-£UIE-f 4£ 
fcB8tf7 H^-fliE^ECCyt'Jli, —taffy 

^t!5 t f ^T, x4*fcttx8fllJ«T?«j«Snfc 

^fazifc'ifc^o ECC->xfAli§ii;Mx7 

saBtt, -tec, -tn&*«iiiE5FBriBsix^-a:«ft-r 

5 «£- C i/ X 7- A *ff -t+T L £ -5 V ^ -5 Z £ Tab 
ZCDtztb. **J©»ih&LfcV>TN ECC^t'Jv 

(immunity : -< 3 a x-f 4) £[HMg-fac: i:tiT*tfc 

[0 0 10] ECCfel^'Jt^ ^n-txti, — te 

U fcAlVaxi >tf a-?^7 i AC*5^Tffi;B£;rtTl , > 

ffl-fa£i:a t 'C*fc^»a'i, TV^'J 

vtfi-^ i/x^Ati, — )KC m— K^x 
Ttr ioTffiSCCDx-f X? 4 ^^rjEVHZ 'J 
T, SfffiT f -f x^TEdlT' W (redundant array of ine 
xpensive disks) "3~&io*>RA I LTJ^tB©, K7 

7*7 t"T £j&£-fa„ Tn'+oK^-fyti, swz 
@w t x 0 , 7* - 9 \t *n h com c nism-cm k> 

iS&;o ? {£^©T% f-fX^ K77-T ^vX^ACfettSac 

»±, -teC =fc9^<©:n:fitttck91g$|&7^-?!H« 

[0 0 1 1 ] »(5RA I D->XxA£i3lv-t«\ 7*- 
^liK^-f ^WCtfy hS/ctt^ h l^/U^fl-tUSirl 
a„ 4 K7^^>^TAl:i3V^ h© 



2 tf» Mifi^©^- Kx-r X^i»-61)fc6Sn4. £. 

h 'J-AfcHtfrTa. r**3t., 1 o© F7-C ~ft^ 
StiZV V^<r>ft*(»-Y? f-fr$-£7 ! —9 *ft%\-?Z>Z. 0 

mmte. 7-9 x h?m>?tmstu k? ^^#© 

H^OT'n-y i7H7--<X«l 0 0 0/U 
Tac^Tta. RAID^^UCJ:*), 
: &&35:LTl)fF$-a-a«^=fc l Ql,«ffittA5(nj±L, x^ 
LT J: «3 ± £ «c«it»%«pfc-a-* 3 i: A*-?* 5= 
e*ttfe«tt;»*Wtt (fault-tolerance) ©A ±"4, . 

[0 0 12] tt*i<e7*-^lam*fe»*^Si:-i*r, « 
aft*M©Jlftx7-i:«t5giKi&X7-tfe|ii 

[00 13] 

tceBEia (self heal) L, '>XfA©y+ * h ^ 
C, D I MMCfcltaS DRAMSS, DIMM^*^ 

[0 0 14] ^©leia^t'js^ SDRA 

M (SDR^fctiDDR) © «t-5 ftrffijlj^ ^ »JS**fc 
R A M B U S <D X. -5 & fi?iJ p< * U i: ^{3 i^ffi f 3 

», 3 > h D-7ct»»i:|g*shfcCPUA 

-WECC^t'J a —'A- 1 * -y h^'j^t 'J ^ 

h©iIiEprtg^-Kx7-C^LT, X7-A14L 
Tzt-9 t^V^i? 1.-MZ. t&^fl Shfcf-^li, * y 

J: 9, CPUOo-7^ yy*©<S^ 5 ^(-^c0, 
-y -y tr ViT** 5 ^!- i: ^ -2>„ 
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[0 0 15] ff^L^HJS^SS^ *^^7^ 
U ; E^3.-;u**tr 0 ECC D IMM*3iV*y b * 
^T^fflt^SDRAM^t'JyXrAtt, SDRA 

MCDUfS-fcBD I MM3?>^^OlfS4Sa^t^ 
LfcD I MMfr?) © r - ^ ®ff Srilttt" 

COO 1 6] *»ifi®*Mfe&J:tfflj«tt. Wfflftco^O 
[0017] 

1 4K««WC«^SftfcCPUA:*3 1 Ok, ^-f v 
* y^*©3 2 0 C«««j£l6^Sftfc * * U n y h n 
-7314il, ft«AT*30, X^7f>m320 
tt> t U ^ S 2 4 Ht«Wt:S*Sft 

Tl^o Sa®y : E , J : E^a-^324B, £?£L< 
tt,' : it»©r-^^ ; E , J : E^i'-^3 3 0i:, M^E 
CC« 1 J : Eya-;v334^, HSc^^^T^^U^. 
^a-;l/338fc, £%LTl>£ 0 if £ LI^J64>»1B 

S?a-A'334fc*y hW^^Ut^a- ;U338 

k&> MWfcaaRSftxv^. 

[0 0 1 8] H3C3Rf*J6©»ll"ett, r-^^^'J 

k, 3 ecDy^y^E^i-^i:. ^*r^gei°]aDD 

^330ffl^32(7)DDR DIMM. ECC^f'J^ 
^i-)l/3 3 4Ii:8^©DIMM, £/4 ocDDD 
R* y h ^7D I MM3 3 8 *iAT^4o 1 4 4 tf 
y h*ft*^3 4 0Cli, 1 2 83)7*-* If y h k 1 
6©ECCbfy hfc^tJnSo 1 4 4 tf * h r-?^ 
*340te. 4o<7)9J*(Z)7 2 tf * 

Socof-^^t'J^^a-^asOJ:, ECCC^ffl ■ 
£ft£2otf)ECC^ : EU^>^--;l'3 3 4 k, 1 o(D- 
h ^jyt'J^j-^S 3 8k. **LTl^£ 
LV\, ECC^ : E l J : E?a-^334tt, 
-v*;V346a~34 6 d^fcl^T 1 6 0)7*— 
-;^4o^)ECC : &^a-;^t:S^Tf-^ * h 5 

w t^>^B^tgT**«J:■5tK^te)J^Tv^s 0 

[00 1 9] f*— f^f-^^t'Jft* 
^34014, ^&<k^l^0*^^>'^3M£32 
0, JfSKIil : 2FETHta«]^jnTt3 
0, ^^'j3VhD-73 14HLTCPUA # X3 1 



OfciWaWKl&^SftTV^o 1 :2FET^^7ft 
y^S320fi, 1 4 4l?y h^**2 
1 4 4 Ify h ^^-fe^ > b C^itSo 7 2fcT* 
MBDRAM©»-&. 2o©144tfy 

wsnso 72. tr* hy*u^ + *^#^tt..*sasc^) 

7 -2-fcf-y *h 'J ^ a — ^ 3 3 Ov 3,3 4 , - 3-3-8 

[0 0 2 0] ■3C3RrWli«)»IBK:*V^T^ 

+ 2ECC D I MMOifg&cfctf 3 6D IM 

M6D«S"C*>9> 1 80D I MM4to2o0Ax 
•tr^yH (1 : 2FETx^7fi:J:^t^«JnT 
l^) *ffflLT^§ 0 #^^'Jf 80(7)7^ 
-^DIMMk. 2o£>ECC D I MMk. 1 oCD* 
* hX>?7D I MMk> **LT^S 0 feoT. 
n v h n — 7f + *^7-^ I /O tf >^*5lt4**n 
-rwV^te, 9DIMM-e*4 0 rntiO, 4o<7) 
/^X-b^y y h<7)#^^*3V^T, 1 GB0D I MM^ffl 
l>tl«3 2GB, Sfc(42GB^D I MMfe/B^ntf© 
4GB©ft**li3J:^ y h X^7D I MM^fgk 

[00 2 1] 0 3CSt^ : e , J««ii> x tfy^ 

§S^&*fiS/jN-r?»3k* ? -et3&:V^ 
H3K:^."rp IMMCDSlJ«*3«tr/fttt, A-fxvFS/X 

/Ulofc** M^T^^ya^Ho^tioT 
$ft4«-&tt:. DIMMte. X7-HjE»«.©^«c<k 

[0 0 2 2] E!4te. »*LV^H16(0®JB(7)aBlia[afc 

^^n^a-^33 Ok, *yb^7^ i E , Jtya 
-;l/3 3 8a, 338bk, £*LT^6 0 03lr^-r 
**©»l»kl±#J»ttK:. «j8®ECCWIi*<, ft 
Dtr, *fJS«&fett*t?* K#f-**fcttECC" 
C»LT*flift3nTV^5 Q H4KlS-rilllSa>»18"C 
14, »'*"L'<tt* #7 2tfy>A^3 60a-S/z»3*;6- 
0 b£»tfcSft4¥— h x^T^'J^ya-;!/ 
#£>5 0 * ^U^^^-^3 3 02) 1 o£»«A«fe£L 
T-^ii^lSt^^yhx^T^y^^ 

if>^ttffifflsnt\ tot, 

x — * y ^ l J : Eya-;i/h2o©x^7^ : £ U ^ y j. - 
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[0 0 2 3] H4Cw-rseJfiO»J8 - C»±, x-^^^E'J 
*- + *;U3 4 0tt, p^'Jay ha-73 1 4%, 
<i:il^0^^7fv^g3 2O> $f£L<«FE 
T^^f y^-C««»CIS*"rS. FET7^^f320 

'^STCtt, * -T v> >>3M2t±> T: 2 F v *~ 

*lJ*J«C:tet*Syty*i?i-A'©ftfc:J:!K 1 :2 
*fcttl : 4FET^ffi«I^Aift5c FETffl 

©&* s if ftrT 5 r i: %S*tli„ 
[0 0 2 4] ®4\Zmirifr£L^nM<DMf&T'\*. #7 
2tr » hAx360a£7t{i360bC2fU FETX 

t'J^ > ha-vi:CPUA;2i:©|yj£;*>r 

t*««$ntvMivv — iftc *>■***»&»©.* ^•J'e 

v i - ;u Lfr>j&gTi£ WJ% S ^ 'J -> x -r A (MA 
»f, 1GB UVS?) **>;»«©— SRfcLT*-! 

[0 0 2 5] LV^Jg©^JagT*i£, ^^'Jtya- 
;U3 2 4tt, JEBEClWtifetfe»i:, 7 2fcf-> 
FiCDRAM, JfSKBDIMMTfti. L*»Lfc 

Km l«&**tib* * y a > h £i£fl3 Ltti 

TA-K^-ft-K (hardwired) SnTl^fcV^ fctf 
[0 0 2 6] ff£ L^5S£©WT?H\ ^U«fi5c©# 

fct lo©r-*ITIE/B*^ U^o.-;u:fcJ;i/^ft< 

xfAtt,. .SDRAMI»!»^ficlc:.-3V%TfIiE*ff.-5.r i; >v .,. 
* 5 T'tSi:#fr, h^^7i:fclt5ffSl^o-b7 

t fc^-rsBTtgti©*-5, »Joft4y7hx7-co 

DIMMV^-y 
W fc o V > T fc IT IE £ ft o Z £ & T £ -5 . 
[0 0 2 7] ^t'Jl*B,. ^t'Jft*/H:»U 
2o0ECC^ ; E l ^y i -;P3 34S:f LT^5. L 



©ftfeJzr/r-^x^-i^lTiESni^**^©^*:* 
&\ HHft©S*CJ:oT»*<5o -»* =E U a > b n- v 3 
14ti, y^'Jx^-ir^Lx-^niE^SI^-rSEC 
C n v? y ^ 3 4 2 &-&tr 0 ECCDy^342 ©H^ 

ITIEgfr *5 J: 1/7 A- a* "J * A £ «fc o TS£H' 5 Ifi§"Cfe 3 „ 
"t 6"0 2T8] 'fl&H C RCWi: EG C^t'J? 

-CSMM-*. ff$L^ECC©5ggmi\ SDRAM4 
-D©B»C«tSx7-SrfIiE-r«)fe*C 1 6©ECCtf 
y h^ItJfeO, H^ftrSP^^o-feX+Clo©^ 

[0 0 2 9] H3Cw-rHlfi©^JKt:*V^, &jt*\) 
f + ^^346a~346dH, *y FW^t'Jt 
i?i-;U3 3 8$r*LTV^c ;< *E 'J h*^ 

/^o^5A^Sh5. DRAMSt^DIM 
M (r 1 7H>7'f^ya-;l/) -C&tUSftfc*! 

3 1 4#* > hX-?TD IMMiCf-^CTitt 
3„ x-^fcf-y M^-rSTEfitff h©iU^-ti, 1 : 8 
->^r-Alrj3}7"i)5 = CfiD I MMStfD I MM© 
«ft©SI*'CJ:0fi«4ns. *v h ^^7D I MM 
«, £&*±©D IMMhl^@gE*£< fct-m 

tt*/«ce.^:V\ —ISC h ^^T^^'J^E^i-^ 
t±.te©7 :? -t5'^' : EU ; E->*i->'Ui:(ff|Cp< ; EU-9-'1'X*5 
ir/DRAMH^^r^LTV'So 
[0 0 3 0] yXrAiff^ ^3E©^ * , Jfefi»3*3V> 

T^e^i-;u©y ^ utfcBtrgHbsns. rixfrio, 

©^ttJ!) 5 |S]±LTV^•5^•y h ^^yt'Jt-y^-* 
[00 3.1] BI5*&BI.7tt» ^^©geiHia^/E'J 

x -y ^ B , ^ * U * 'J * - A> \Z is » 5 fliE rTH x 7 - $r 
a ib © f 1 - ^ •& * ^ T p< ^ 'J v 5 ^Sj 
[0032]ia5tt, ^^E 'Ji7-i ! Il ©*^ 'Jty 
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1 1 t 'J ^-^^-^3 3 0 a Ci3^ti$;ftlt 

"£ d~ X-< T't P'jT- )V3 '38a £ HX V ■> ?>: 
[0 0 3 3] 0 6li> H3:teJ:tfH4£wrfllJ«fcS»L 
* * ^ ^ 7 y ^ 'J * ->* i - AC L TSSIt 3 

TSi:, ^PP380li, t 1 -* ^ =E U ^E5?i— /1/3 3 0 
aa^x-ST^^'J^v-a-AS 38a^©f-^©i 

tifSl ©x-* Xt'J^ya-A-S 3 0a*'5.^^7^ 
*'J ; ES> J L-A'3 3 8aKHEaS;*na. ^«J*iJ:i;S« 
SS^n-bX + fi, ^ ; &'j3>hn-^tr c };^^l(7)7 r - 
^y^E'J^E^i-^3 30 a^fcT^ft^^te-r-^ 

3 8 a fcOM^CtLtfThhl). £cf$3 8 

[0034] BI7ti, ilC^t'Jt^a-M^X'! 
T y =E ') * V s i — A^© 7 s — ? ©^ft*5 J: t/??^^© X 

yn»^B*St. H7*#Wr*4:, &ttfli*-yhx 
^T^y i-;H?afe o fc^E S?i - A 5 te> t*— ? t-^i 

1 ©^E S? i - AA> e> ©* 'J v? * At*- * iZWftz 

ali^^jy^'Hyi-Ji't'iS,, 
[0 0 3 5] *-y h^^^^'Jt^a-Mlr-i'S: 

^E'jft«i:*-y hx^ro^t 'Jv-y trv^ASfrfrft 

t'Jti?a-*ifcliDIMMIi, tMfe^wtu 
ScffiUi^ft©7*-?^*y^aL-A©.*;&>P>fT 

frits J: -5 tr, I8:££ft£c 

[0 0 3 6] CPU, ^t'J^yhn-^ifcB 

fl3yhD-7li, ^ftGOx-? y ^E "J ^E^a- AO 
h X-^T-r-^v^-ACn tf-f-5. ' 



©■/abX'K ^©r-y^t'J^^a-^ffly^ 
xA^Ji^t.-r^T, I- ^^7^ ^E 'J^a-A-C 
• tii^nSo ^ol, =3 fcf-tffrfrftSi:, ^£©7* 
- 9 * =E 'J t S? a - A-©-( ^ - S> (3HPH^D -b X 4n- 
2££Lfc;&P>^S#ji*&J£L;fct>©£, *»M'?7 
tt#LTV^4. .<efe % D I MM*»6D I MMa©SS& 
-ff -5 i: t ttfcJJOHfc* t OTiOUtt L"T\ t^XCD y- 
->3>=Sr3e--r5«^{i, ffTIESftfcT*-* 
*y hx^Tx-^^U^a.-A&^'ft.-f 

[0 0 3 7] xv-|TiE^(±, ^^C^-TS^SCO 
X7-*CTIE1-43fc;&*?Sfcttfttffc5>fcl\, 
if), fl|;t«, D I MMffM7*DtX+Cf- Otf'y h 

fclii7-C0o^y^©fcJt)©D I MM£ltgiJ-f 
*BRO»aW«:D I MM&«&tUf-f *fc«>fc:D I MM 

[0038] 03Ci5^T\ y^rA^/fl 

h X-7-y ^T^ hf **»$fctt*ti}-f i-SCLTfcJ: 

fSfcJ;i;?aD I MM*«Kt5^^ <£fc»± 
B*fi:7?t7ffiS^v>fcj&, hxv-y tf>^ 

[0 0 3 9] »*LV^5«fi<3!>»J8T»i, *^^©*a© 
feSbCSlJ^CDX^Ty^V^E^i-^ieJiltStlSo 

fSJl53-7>KfeJ:t;7K^/^i s , f-^tya 
-A-isJ^Et c^t'J %y a-;w:^I'itiaitt 

-yti'a — ^ifcliECC^t 'Jtya — ^UCJjV'iT 
X7-* S SI±L^:V''|31'3 > ^^^^7^'Jt^a- 

A ! I4t4i^t:©*, *■>< h^^^t'Jtya-;!/ 
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sunns?* ^*^tns 0 

[oo4o] wmm7°v*zizMLzmi>mmtj;tt 

tt, yt'JnyhD-?^, »§©2fc£L;fcD I MM% 

5, i:^-5t©T&£o ^SfflMLfcDIMMJ:*^ 
bx^7DIMMi:l±, mC^U-tMXfccfcUfai/ST 

->^f Allii L(i^l!;& ? £l5E LfcD I MM^?)ff 

»fiS 5 MLfcDIMMi:*'y b X-^7D I MMi:C9M 

[004 1] *%W(D 1 ^©HJS^JffiCfc^Tte, ^ 
^ 'J a. - MZ M L T f- 9 &m&tstz afc> £ , H-t? 
(juggler) T;u=r'jXA*s<£ffl$n-5c 

=7\ 7;Uxf 'J TTAfi, ^CfflfCt^^ICStt 
J5*C^S2Ac5flSSB (juggler) (r«ajx.T^-5«r5 
H-e>ftT^-5 0 DIMM^-^li, lE'stfrS-' X ^ A y * 

>T*j ^DIMM^e>*y h^^7DIMMC^i: 
#ib$ns*^fc«^S(rfT^ti€. (juggle) „ tfSL 
v^Jg©^igi::-o^T, 04i:^txt 
V©#7n 8tf7 K5f-^5rf Ltl^#, 

tfy h©&tefllS©^ V#i;£}3«fc^T^;L3;It#-e 
h D I MM* 1 6 fcT f h D I MMtvi-^tiltS 
»£\ m4\z.7n?&zfn-y 1 6 tf y ho>7-9 £ 

[0 0 4 2] D I MM£*5tt5DDR DRAMfy^ 

t<5&b&<, e#*^->7^ yx-muLmmmyj (die 

X\ ^ffly^'JMl^ WTcD-y— A'T^U 
aVfr^fSo -fftfr*,, 1) tf^U-^Ogftl^BI 
■9— An>r--> 3 2) t>7^>T*-> b^7yfcf 

^-^sn/^^'ji/^fi^ts^-A, 3) n 

I/O, CPUfcJ:U t ^ : E l Jv7"->^f AC?*-)' 

* f >i/{r^LftS<b$n^+*—/N\ 4) ptfS©*,*-* 

tl*}>x.ffi« <DV 7- fry Y X7» 

-r*fcv^tM££*gL&v\ 7t*^-9— a©-?t, tj 



[0043] #$^©;<* 'JfltiSK&V^ JEDEC 
DDR D I MMtfc»C!MM--& i^C, x 4fc«fcl/ 
x 8 SDRAMII^fL 1 3 3MH z ©Ji&SfeTx^-fl 
iEjW&ft-f DDR^lOOMHztff 
t5fa7Wt^WA'-7 ^^IStitt, 3. 2GB 
/#T&9, 1 3 3-MHz ©Wfrtt 4. 2GB/&t* 
" fif^ T, -9-- Aifcti 9- >*5 f— "i/ a vcj>y CO" 
i'XfAi', 3. 2GB/#ffl^-^ h^JSiHTS : 4 
©#J£-T* 1 0 0MHz4xCPU/Ufc*CtMSh4 
*§£\ ^t^>a3t-U>F4xAGPX ; E i ;7^ 
■feXCJtU *7-^^x-'>3 VTJiajD©flf««*tf^ 
•r5Ch*5-cg-S 0 *SW4$fc, *^7^7DIM 
MlilT'ntX + C, *t»i'a7^6a, I/O 
A-* hte^, ifcli^t'J n > i- D-7©t-;\X^ 

3MHz"C»fFra»#> >t';ttl66MHzT?iff 

-rSdi:*<T*tSo DDRA-7 hft^eagsnsf- 

* (A-xl«fiai4i:f5) tt, 6 4A*0©*f 
a 7-f Vtfc&CPU^A-;*. H:^fS t 

[0044] ff * LinBtoHWcf*. ^aisnfcx^ 

ir*fLT:te<J:y f 4#5£©-D IMMd^->3 >C*fLTff . 

^na©***?* y 7 hx5-B- mtititcft 

fest), -^^{3*3tt-5 4hT-> hA-Kx7-Ottij 
3\ fKft&D I MMVry h**-r**y h*-<T_h© 

[0 0 4 5] x>'W7^fc«&<^?->£S&tr*:S!> 
mscDrntfttzmTT--? * t'J^i'a-^mt^ 
Tffft L ifcWiXtf & & -X U a > h a - 5 * 5 S^ 

* fr7#5£ S (4#^^^n° 9 — y-vf— 9 * 'J -;u*s «t 
VECC^t'Jtfa-^CtiiiilS. ECCi7^ 

[0 0 4 6] «Hfc#fe-ett*5#, x^-f7^»ji* 

- > cfc 0 *M^W«^7 >V xf U X A *^rr 
&SBlHl«^j&ti, *ECC DIMM^fflU EC 
Cffi»c#Jn$nfc2D I MM*#trl h7"ny? 

•5t©T'S>.2> 0 fnfn2o©*7h^'?7DIMMtf 
#£*x rW:Bifi2 0OD I MMi 5 feSfS) 

•So tot, x-^tfy h l:*tt5Kfi7-? tT-y h© 
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W-a-ti, *» hX^TSr^-Cl : 4tW. RAID 
[0047] r-^ 5 7L"f©#D IMMCX h7^7 

*©*§*, 3pADIMM©*!» ^7*71, ff 

* -t * #fT*>n« t * c w**r s dfc tft- 1 , 

VHi*fc, iTF^m CPU. tfaavho- 

fc ns*-e. f*-*i:#fc:»&*n*iEU^ECcify 

-M-W (Read-Mod if y-Write) a 5 frfc>ft5o 
[0 0 4 8] H8tt, ^O^t'J^^^-^L 

H9li. *IE5ii:«^^^^-^t 
T r f - 9 fe«itr*»* fc »* * h 5 ^ ^ * * 2 * 

U^v^-yi/CSUBSH, .0.3 cS-r^KSC^IBTtt, 
y^E <j^-v*;H50&< t^9o©D IMMi: 1-3© 

»tf/>fcv^«>, * h 5 * > * - >t>m 8 © /< * 

[0 0 4 9] tfy^v^ft^rfete, 

Zt, 13 *V (2) ^*'J3>Fo-5fcN 
O s tfas ltv* d ^STJ-e&S* 5 , iff * L < fcv^ 

», n i;*<r x©d i MM^-c^ti*SH^itn« 

&&*V^. »2C, #»fcDIMM©Rli, 4£fclil 
8K»«SnSDIMM7*-^«K:*LV^ rix»4, * 



1*381-* £i:&<* 7 W EfrfcfcD IMM*3ftilrt-* 
£fcaqMtC&*. rlx&PCMHtt, RAIMfc** 
r©**K:ttJRbT, f^^K7-f7*^V^RAI 

-[0 0 5-0] 01-Ot±> R A MBUS^t'Jta^-C .. 
MfflT £ 3 £ * 5 X£ 2 llftift***®* 

jggcjgSft^n^Blfc^-fo H3Kiw-rfEM5©^JIBCifc 

v^„ bbi ok*i-7*^-*x->s?iJ7-*7^*+ 

©3£*»fcHWi» S/X^AOfEff+CI*. 7-9** 

£;&*X*£fci\ i:V>-5c:i:"Cfe5o EC ECCfcTvh 
fig*!"?**. «£ot, l-^Cn^^^kr^WSKJ: 

toO51]01O*#It5fc, ^yaybo— 5 

4i2ct«sc«s*ifccpu^4 i o^^n 

TV^ 0 ^'J3Vbo-74 1 2(4. mk<D**V7 
t ^4 16a, 4 16b. 4 1 6 c 
ftXV^ 0 y*U*t**4 16att, *y^" 7;( 
y^s?a-^**^*c^a. yt'jf + *A'4i6b 

tt* ytijf + ^416cli, SofflECC^t'it 

[0 0 5 2] 01 Otr^lM* UWJRtt, 2;W h*B© 
^ECC^^'J^ + ^^^^ffl^^o fiE^X, RAMB 

xA^i&9i&<3i:a s x££o -ffcfc>*>. 8o^t 

*^^7ftW*4. ECClfvhORtt. 2 
. A-f h©* + */U|¥**ITIET5fcftfc+#:*:*<* w ' 

A -Y x > F & -> X r A tr # L T © ^ g L X V > =b „ 
[0 0 5 3] ±C«Wtt, «w©fcftCw«nT*3»5, 

[0 0 5 4] Lx&comfem&ztt* 
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[0 0 5 5] (1) ^'j3yhn-7i:S»g 

i^'jtya-^ r^^-r a hie sjm x =7 - c j&s 
lt, frta^^c< fct 1 oox-^iatSffl^^E'j^^i 

[0056] (2) Huf2x-^iaffifflp<^ 'Jt^a- 

(1) cia«©y^'j^ 0 

[0 0 5 7] (3) fj|24>&< fcl> 1 oWx-^fBlt 

«4t4, ±13 (1) Cffiito^'JflMt. 
[0 0 5 8] (4) il>fc<i:ilo©x9-fTiEJB* 

'E'jt 4 ;!-****, ifrfe / >^c< 1 o£7)X7-rr 
iEffly *U^s?a-/Hi, mrfS'>fr< i: 1 1 ow^-* 

4, ±12 (1) CfBltO.rf'E'JfltiA. 
[0 0 5 9] (5) Wfi27*-y-A*£4>fc< fcigl 

£l> 1 o©xy y^fc^tr, ±12 (1) CB«® 

y*Mt. 

[0060] (6) ijfET f -?A-x&4>&< fc^gl 1 
©Ax-ty'y > h i:ffl2©Ax-fey'y > h fctr^SJ-TS 

6, ±12 (1) CEIRO^t'Jflt*. 
[0 06 1] (7) j>t/77^UZAft«Wl 

[01] 



T, ffff24> & < ili> 1 7 1 — y* fStlOT ^t'J^^a — 

us, ±ib (1) cb*©* 

[0062] (8) x-y-y; h7^f tfV^T/Uf'JX 
C«&*;ftS, ±12 (1) ClS«©y^ 'Jflljfc 

[HI ] D I MM*5>*-^#BaiC»|BSftT^S 
RAMBUS **Vm&<!)mi"<Jl-&fr-7n<y 9m. 
[02] i^-PiEWtBftiKHfrSRAMBUS^^ 

[03] *«wc«t4eaiHia*5uy^ y#tJ5Sc©a$# 

•7*n y 9 Mo 

[04] U>5^©^JIB£«J:Sf^fi&& 
SlJ£©7Mg© ieES^Jy * 'J «fiScWgC» y'n „ ? 

0o 

[05] ^lWt'J ; E-;a-W€ l JX7-iiS 
[EI6] HS&.ttJI^^tliJjSfroUTX^TX 

[07] 1 1 t 'j 3 - we> ^^7^ t >j ? 

f? a -^f-^S:&» LWS^T 5 X -r y 
03fcJ;OT4i:^ti«S:itilU'<;l/7"n7 *H. 

[08] ^cisgeis/t ufltrtoy^u* 
^-^^©x-y- fix h tf y?<D$(L 

1 ©^teo 

[09] ^MCiSSEHS^t'JIKO^t'Jt 

[010] RAMBUS "JiSttftCffiffltSr 
£ AST- * **S6W©ft#«l*:||Jfi©^JK©IB»>*o y * 
0„ 

[02] 
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